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Warming of the climate is “unequivocal”

Observed increase in global temperature is 
likely due to human activities (greenhouse gas 
emissions)

Temperatures will continue to increase even if 
changes to emissions are made

IPCC: Consensus on Climate Change
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www.globalchange.gov/usimpacts

June, 2009
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Recent temperature changes
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Ghost forests, global warming, and the 

mountain pine beetle.  

Am. Entomol. 47: 160-173

Hoerling, NOAA; Saunders et al, 2008, Rocky Mountain Climate Center, NRDC 8
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Annual Max Temperatures
A2 Emissions Scenario
Average of 11 models

2055

Under Higher Emissions Scenario 

Source:  The Nature Conservancy

Projected in 2055
Increased Temperatures 

4.0-5.0 oF
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Annual Precipitation
A2 Emissions Scenario
Average of 11 models

Under Higher Emissions Scenario 

Projected in 2055
Altered Precipitation Patterns

Source:  The Nature Conservancy

+ 1-3”

10



Annual Precipitation
A2 Emissions Scenario
Average of 11 models

Under Higher Emissions Scenario 

Projected in 2055
Altered Precipitation Patterns

Source:  The Nature Conservancy
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+ 6” (1900 - 2000)
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Union of Concerned Scientists, NECIA, 2006

Annual Winter Summer

Rising Precipitation in Northeastern US
Projected for 2070-2099
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Comprehensive Assessment of Climate Change Impacts in Maryland, 2008

Precipitation Percent Anomaly in MD
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Climate Change Impacts

Source:  Global Climate Change Impacts in the U.S.

Eastern US:  Projected Shifts in Forest Types
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Global Climate Change Impacts in the United States Ecosystems
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Global Climate Change Impacts in the United States Ecosystems

upon has led to local population extinctions of the 

checkerspot butterfly during extreme drought and 

low-snowpack years in California.70 

Tree species shifts

Forest tree species also are expected to shift their 

ranges northward and upslope in response to cli-

mate change, although specific quantitative predic-

tions are very difficult to make because of the com-

plexity of human land use and many other factors. 

This would result in major changes in the character 

of U.S. forests and the types of forests that will be 

most prevalent in different regions. In the United 

States, some common forests types are projected to 

expand, such as oak-hickory; others are projected 

to contract, such as maple-beech-birch. Still others, 

such as spruce-fir, are likely to disappear from the 

United States altogether.243 

In Alaska, vegetation changes are already under-

way due to warming. Tree line is shifting north-

ward into tundra, encroaching on the habitat for 

many migratory birds and land animals such as car-

ibou that depend on the open tundra landscape.245

Marine species shifts and effects on fisheries

The distribution of marine fish and plankton are 

predominantly determined by climate, so it is not 

surprising that marine species in U.S. waters are 

moving northward and that the timing of plankton 

blooms is shifting. Extensive shifts in the ranges 

and distributions of both warmwater 

and coldwater species of fish have been 

documented.70 For example, in the waters 

around Alaska, climate change already is 

causing significant alterations in marine 

ecosystems with important implications 

for fisheries and the people who depend 

on them (see Alaska region). 

In the Pacific, climate change is expected 

to cause an eastward shift in the location 

of tuna stocks.246 It is clear that such shifts 

are related to climate, including natural 

modes of climate variability such as the 

cycles of El Niño and La Niña. However, 

it is unclear how these modes of ocean 

variability will change as global climate 

continues to change, and therefore it is 

very difficult to predict quantitatively how 

marine fish and plankton species’ distributions 

might shift as a function of climate change.70

Breaking up of existing ecosystems

As warming drives changes in timing and geo-

graphic ranges for various species, it is important  

to note that entire communities of species do 

not shift intact. Rather, the range and timing of 

each species shifts in response to its sensitivity 

to climate change, its mobility, its lifespan, and 

the availability of the resources it needs (such as 

soil, moisture, food, and shelter). The speed with 

which species can shift their ranges is influenced 

by factors including their size, lifespan, and seed 

dispersal techniques in plants. In addition, migra-

tory pathways must be available, such as northward 

flowing rivers which serve as conduits for fish. 

Some migratory pathways may be blocked by de-

velopment and habitat fragmentation. All of these 

variations result in the breakup of existing  

ecosystems and formation of new ones, with un-

known consequences.220 

Extinctions and climate change

Interactions among impacts of climate change 

and other stressors can increase the risk of species 

extinction. Extinction rates of plants and animals 

have already risen considerably, with the vast 

majority of these extinctions attributed to loss of 

habitat or over-exploitation.247 Climate change has 

been identified as a serious risk factor for the fu-

Projected Shifts in Forest Types

The maps show current and projected forest types. Major changes are projected for 
many regions. For example, in the Northeast, under a mid-range warming scenario, 
the currently dominant maple-beech-birch forest type is projected to be completely 
displaced by other forest types in a warmer future.243

NAST219



Atlantic Sea Surface Temperature: Observed

Source:  Global Climate Change Impacts in the U.S.

Climate Change Impacts
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Global Climate Change Impacts in the United States Regional Climate Impacts: Southeast

Compared to the present coastal situation, for 

which vulnerability is quite high, an increase in 

hurricane intensity will further affect low-lying 

coastal ecosystems and coastal communi-

ties along the Gulf and South Atlantic coastal 

margin. An increase in intensity is very likely 

to increase inland and coastal flooding, coastal 

erosion rates, wind damage to coastal forests, 

and wetland loss. Major hurricanes also pose 

a severe risk to people, personal property, and 

public infrastructure in the Southeast, and this 

risk is likely to be exacerbated.393,394 Hurricanes 

have their greatest impact at the coastal mar-

gin where they make landfall, causing storm 

surge, severe beach erosion, inland flooding, 

and wind-related casualties for both cultural 

and natural resources. Some of these impacts 

extend farther inland, affecting larger areas. 

Recent examples of societal vulnerability to 

severe hurricanes include Katrina and Rita in 

2005, which were responsible for the loss of 

more than 1,800 lives and the net loss of 217 

square miles of low-lying coastal marshes and 

barrier islands in southern Louisiana.390,396

Ecological thresholds are expected to be crossed 
throughout the region, causing major disruptions 
to ecosystems and to the benefits they provide  
to people.

Ecological systems provide numerous important services 

that have high economic and cultural value in the Southeast. 

Ecological effects cascade among both living and physical 

systems, as illustrated in the following examples of ecologi-

cal disturbances that result in abrupt responses, as opposed to 

gradual and proportional responses to warming:

The sudden loss of coastal landforms that serve as a storm-• 

surge barrier for natural resources and as a homeland for 

coastal communities (such as in a major hurricane).254,390

An increase in sea level can have no apparent effect until • 

an elevation is reached that allows widespread, rapid salt-

water intrusion into coastal forests and freshwater aqui-

fers.398

Lower soil moisture and higher temperatures leading to in-• 

tense wildfires or pest outbreaks (such as the southern pine 

beetle) in southeastern forests;399 intense droughts leading 

to the drying of lakes, ponds, and wetlands; and the local 

or global extinction of riparian and aquatic species.142 Flooding damage in Louisiana due to Hurricane Katrina

Ocean surface temperature during the peak hurricane season, August through 
October, in the main development region for Atlantic hurricanes.397 Higher 
sea surface temperatures in this region of the ocean have been associated 
with more intense hurricanes. As ocean temperatures continue to increase 
in the future, it is likely that hurricane rainfall and wind speeds will increase in 
response to human-caused warming (see National Climate Change section).68

Sea Surface Temperature 
Atlantic Hurricane Main Development Region

August through October, 1900 to 2008

NOAA/NCDC397

Source:  Global Climate Change Impacts in the U.S. 16
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sea level rise
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Mean Sea Level Rise in Baltimore 
1903 - 2006
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Blackwater National Wildlife Refuge 
Area, 2020 (3 mm/yr rise)
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Blackwater National Wildlife Refuge 
Area, 2030 (3 mm/yr rise)
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Blackwater National Wildlife Refuge 
Area, 2040 (3 mm/yr rise)
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Blackwater National Wildlife Refuge 
Area, 2050 (3 mm/yr rise)
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IPCC projection, average case scenario, 3 mm rise / year
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Blackwater National Wildlife Refuge 
Area, 2020 (3 mm/yr rise)
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Blackwater National Wildlife Refuge Area
IPCC projection, average case scenario, 4 mm rise / year
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Blackwater National Wildlife Refuge Area
IPCC projection, average case scenario, 5 mm rise / year
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Blackwater National Wildlife Refuge Area
IPCC projection, average case scenario, 5 mm rise / year
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Blackwater National Wildlife Refuge Area
IPCC projection, average case scenario, 6.2 mm rise / year
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The Core Problem 
According to James Hansen,

Chief Climate Scientist, NASA Goddard Institute for Space Studies

“If humanity wishes to preserve a planet similar 
to that on which civilization developed and to 
which life on Earth is adapted, paleoclimate 
evidence and ongoing climate change suggest 
that CO2 will need to be reduced from its 
current 385 ppm to at most 350 ppm.”

38
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And the Conservation Solution . . .
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And the Conservation Solution . . .

“An initial 350 ppm CO2 target may be 
achievable by phasing out coal use except 
where CO2 is captured and adopting 
agricultural and forestry practices that 
sequester carbon. 

“If the present overshoot of this target CO2 is 
not brief, there is a possibility of seeding 
irreversible catastrophic effects.” 

James Hansen et al;  Target Atmospheric Co2:  Where Should Humanity Aim?  
April, 2008

40



1900 1950 2000 2050 2100 2150

450

400

350

300

CO2 with Coal Phaseout by 2030
At

m
os

ph
er

ic 
CO

2 
(p

pm
)

With Forestry
& Soil 
Sequestration

Projected with Coal Phaseout (IPCC)
Observations

After:  James Hansen et al;  Target Atmospheric Co2:  Where Should Humanity Aim?  April, 2008

With Coal 
Phaseout

41



nature adapting
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Products 4.3 & 4.4,  June 2008
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US Climate Change Science Program

Synthesis and Assessment Product 4.3 
 Report by the U.S. Climate Change Science Program 
and the Subcommittee on Global Change Research

CONVENING LEAD AUTHORS:

Peter Backlund, Anthony Janetos, and David Schimel

MANAGING EDITOR:

Margaret Walsh

The Effects of Climate Change 
on Agriculture, Land Resources, 

Water Resources, and Biodiversity 
in the United States

Preliminary Review of 
Adaptation Options for 

Climate-Sensitive Ecosystems 
and Resources



866 peer reviewed articles

1598 species studied

60% had shifts in distribution or 
phenology over 20 and 140 year 
timeframes

Source:  CCSP,  The Effects of Climate Change on Agriculture...

Wildlife Responses: (observed)
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  The northern ranges of many species are 
temperature-limited

  Vast majority of species studied are already 
shifting ranges generally to the north, and 
very few to the south

  Models predict this effect will continue as 
warming increases

C. E. Burns et al

Wildlife Responses:  Distributions
(observed)

45



Eastern 
phoebe

Northern Range Limit = Average 
Minimum January Temp of -4°C

Benjamin Cummings,  Imprint of Addison Wesley Longman 46
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C. E. Burns et al

Predicting Future Mammal Responses
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Turnover = species gained less species lost
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Key Points

C. E. Burns et al 50
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Many protected areas will lose species, including some 
iconic species (e.g. lynx, moose in northern New England)

But they will also gain new species if we manage landscapes 
successfully to permit range shifts

Species composition will be significantly altered, as will 
interactions between species (new predator/prey, 
competitive, host/parasite interactions)

Successful management requires facilitating wildlife 
responses to climate change and working together at large 
spatial scales to do so

Key Points

C. E. Burns et al 50



Alder
Alnus glatinosa

Oaks
Quercus spp.

Alder
Alnus glatinosa

Source:  G.M. Hewitt and Nichols, R.A. 2005

After the Last Ice Age
Ecosystems Disassembled + Reassembled into New Systems
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Oaks
Quercus spp.

Alder
Alnus glatinosa

After the Last Ice Age
Ecosystems Disassembled + Reassembled into New Systems

Source:  G.M. Hewitt and Nichols, R.A. 2005 51



“It’s not that ecosystems will shift in 
ways that we haven’t seen in our past 
history.  It’s the rate at which we are 
forcing the shifts to occur…200 years 
vs. 18,000 years.

“Many species will not be able to adapt 
this rapidly”

A Common View

52



Broeker, The Glacial World According to Wally, 2002; after Taylor et al; Greenland Ice Core Data (GISP)
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Broeker, The Glacial World According to Wally, 2002; after Taylor et al; Greenland Ice Core Data (GISP)
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Flickering Demise of Younger Dryas

after Broeker, The Glacial World According to Wally, 2002; after Taylor et al; Greenland Ice Core Data (GISP)
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Flickering Demise of Younger Dryas

after Broeker, The Glacial World According to Wally, 2002; after Taylor et al; Greenland Ice Core Data (GISP)

11,620 11,64011,66011,680

30 Years !
for nature to adapt

Years before Present
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End of the Last Ice Age
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hope
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work+
hope
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but. . .what to do?

1. Adaptation
2. Engaging others
3. Managing carbon

Adapted from The Trustees of Reservations 59



Categor ies E x a m p l e s

Adaptation

Engaging others

Managing carbon
(mitigation)

1. Strategic land protection
2. Land stewardship/management

3. Community engagement
4. Outreach + education
5. Advocacy + policy

6. Reduce organizational carbon 
footprint

7. Reforestation & Afforestation
8. Carbon trading

60



2.
Adaptation

general principles and examples
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Adaptation

Glick et al, National Wildlife Federation, 2009 63



“Initiatives + measures designed to 
reduce the vulnerability of natural 
and human systems against actual 
or expected climate change effects”

Adaptation

Glick et al, National Wildlife Federation, 2009 63



5 Strategies

Glick et al, National Wildlife Federation, 2009

Reduce other 
non-climate stressors

1.

64



Glick et al, National Wildlife Federation, 2009

Manage for ecological function +
protection of biodiversity

2.

5 Strategies
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Glick et al, National Wildlife Federation, 2009

Establish habitat buffer 
zones + wildlife corridors

3.

5 Strategies
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Glick et al, National Wildlife Federation, 2009

Implement proactive management + 
restoration approaches

4.

5 Strategies
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Glick et al, National Wildlife Federation, 2009

Increase monitoring + facilitate management 
under conditions of uncertainty

5.

5 Strategies
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Glick et al, National Wildlife Federation, 2009

Increase monitoring + facilitate management 
under conditions of uncertainty

5.
uncertainty

5 Strategies
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4 Key Principles
(frequently used climate adaptation terminology)
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resilience + resistance

4 Key Principles
(frequently used climate adaptation terminology)
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resilience + resistance
representation

4 Key Principles
(frequently used climate adaptation terminology)
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resilience + resistance
representation
refugia + corridors

4 Key Principles
(frequently used climate adaptation terminology)
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resilience + resistance
representation
refugia + corridors
adaptive learning

4 Key Principles
(frequently used climate adaptation terminology)
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Principles
 

Reduce 
non-climate 
stressors

Manage for 
ecological 
function + 

protect 
biodiversity

Establish 
habitat buffer 

zones + 
corridors

Implement 
proactive 

management 
+ restoration 
approaches

Increase 
monitoring + 

facilitate 
management 

under 
conditions of 
uncertainty

Resilience + 
Resistance

Representation

Refugia + 
Corridors

Adaptive learning

X X X X

X X X

X X

X X

Strategies
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Resilience + Resistance

“Ability of a system to
withstand or bounce back 

from disturbance”

National Wildlife Federation 71



Build Resilience!

72



Build Resilience!
1. Represent & protect environmental settings
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Build Resilience!
1. Represent & protect environmental settings

2. Protect ecosystems of sufficient size
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Build Resilience!
1. Represent & protect environmental settings

2. Protect ecosystems of sufficient size

3. Maximize connectivity

4. Manage for ecological processes & functions

5. Limit non-climate stresses
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Build Resilience!
1. Represent & protect environmental settings

2. Protect ecosystems of sufficient size

3. Maximize connectivity

4. Manage for ecological processes & functions

5. Limit non-climate stresses

6. Maintain species richness
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Resilience + Resistance
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Riparian Buffers

Resilience + Resistance

73



Enhanced
Riparian Buffers

Resilience + Resistance
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Identifying and Protecting Wetlands

The Nature Conservancy

Resilience + Resistance
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The Nature Conservancy
April 14, 2001 Sept. 5, 2001

Satellite Image Analysis to Verify Areas of Active Flooding
Resilience + Resistance
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The Nature Conservancy
April 14, 2001 Sept. 5, 2001

Satellite Image Analysis to Verify Areas of Active Flooding
Resilience + Resistance
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Resilience + Resistance
Accelerate efforts to restore natural areas

Dam removal Invasives control

76



Representation

The Nature Conservancy
Northeast Region

Anderson, 2008 in prep. 77



Species Richness
No. of Bedrock Types, No. of Elevation Zones, Maximum Hardiness Zone, 

Longitude (increasing),  Amount of Calcareous Substrate

Predicted Species Richness
Based on the best-fit, a stepwise regression of 42 variables
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Species Richness
No. of Bedrock Types, No. of Elevation Zones, Maximum Hardiness Zone, 
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Predicted Species Richness
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Forests

Riparian Tidal Marsh & Beach

Steep Slopes/Cliffs

Rivers & Streams

CovesSummits

Freshwater wetlands

Photos Courtesy Dr. Mark Anderson, TNC

Protect arenas for evolution, NOT museums of the past.
Focus on the stage and the play, not the individual actors. 
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80

While at any one place the species 
composition will change, the geophysical 
features endure and their significance to 
biodiversity will remain.” 

Dr. Mark Anderson,  The Nature Conservancy

“
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A Shift in Paradigms

Anderson 8/2007

OLD NEW

Target 1

Target 2

Cattail (Typha latifolia) – 
Marsh Marigold (Caltha 
palustris) herbaceous 
vegetation

Freshwater marsh 
ecosystem on shale 
at low elevation. 

Cattail (Typha angustifolia, 
latifolia) – Bullrush 
(Shoenoplectus spp.) 
herbaceous vegetation

Freshwater marsh 
ecosystem on granite 
at high elevation

81



Anderson 8/2007
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Target 2

Cattail (Typha latifolia) – 
Marsh Marigold (Caltha 
palustris) herbaceous 
vegetation

Freshwater marsh 
ecosystem on shale 
at low elevation. 

Cattail (Typha angustifolia, 
latifolia) – Bullrush 
(Shoenoplectus spp.) 
herbaceous vegetation

Freshwater marsh 
ecosystem on granite 
at high elevation

A Shift in Paradigms
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1. Represent vital settings + physical gradients

2. Protect ecosystems of sufficient size and 
quality

3. Distribute risk across geographically-
dispersed replicates

4. Maintain natural processes + prevent 
isolation of targets

5. Implement strategies that protect the whole 
portfolio

Representation

83
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Physiographic Representation

8 Sections

Pennsylvania DCNR 85



North

Refugia + Corridors
Microclimates in a Restored Canyon in CA
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North

Refugia + Corridors
Microclimates in a Restored Canyon in CA
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North

Refugia + Corridors
Microclimates in a Restored Canyon in CA
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Cross Section

Warm South 
Facing Slopes

Cool North 
Facing Slopes

Refugia + Corridors
Microclimates in a Restored Canyon in CA

North
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(Oncorhychus clarkii clarkii)

Refugia + CorridorsRefugia + Corridors
Coastal Cutthroat Trout
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John Bavaro

Dolly Varden (Char)
(Salvelinus malma Walbaum)

Refugia + Corridors
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Refugia + Corridors

90



6/18/2008

30

!"#"$%"#&'()*"+
,#%-%"-%.*

/*++(01-(#*&
-(&&/23(#

4)*"-&'*")
5"%#6()*1-

7*8&!8(&
!(#1*)."-%(#&9"#$1

!"#$%&'()*"#+,&(-%."&/

!"#)*#%#)(0+!"##%1)*'*)2

:0(&!(2#-);
<#*&=()*1-

Continental Connectivity Corridors
Refugia + Corridors

91



3

 
Sources:  PASDA (Land Cover), Berks Co. County Greenway Network; Chester Co.  Landscapes; Montgomery Co. Composite Open Space System

Refugia + Corridors
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Refugia + Corridors 
Anticipatory Land Protection Strategies

Kennebec Estuary Project

93



Responsive Management:
1. Seed banking
2. Invasive species control
3. Facilitate migration
4. Replanting invaded 

habitats

Seed Banking + Facilitated Migration
New England Wildflower Society
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To keep every cog and wheel is the first 
precaution of intelligent tinkering. 

     Aldo Leopold

Seed Banking + Restoration

www.kew.org/msbp/index.htm 95

http://en.wikipedia.org/wiki/Image:Bixa_orellana_seeds.jpg
http://en.wikipedia.org/wiki/Image:Bixa_orellana_seeds.jpg
http://www.globalchange.gov/usimpacts
http://www.globalchange.gov/usimpacts


How do we make 
decisions under 
conditions of 

uncertainty?
96



2. Assess CC 
Impacts + 

Vulnerability

6. Review 
+ Revise

5. Implement 
Management + 

Monitoring Strategy

1. Select 
Conservation 

Targets

3. Evaluate 
Management 

Options

4. Develop 
Management 

Response

Adaptive Learning
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2. Assess CC 
Impacts + 

Vulnerability

6. Review 
+ Revise

5. Implement 
Management + 

Monitoring Strategy

1. Select 
Conservation 

Targets

3. Evaluate 
Management 

Options

4. Develop 
Management 

Response

What’s Missing?

98

Adaptive Learning



Shared 
Learning!
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3.
Engaging Others

outreach, education and policy

100



Tim Howard, NY Natural Heritage Program

Community Engagement
Rising Waters Project on Hudson River
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We are all affected

businesses + residents in floodplains 
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natural systems

not just an “environmental” issue
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Community Engagement



Diversifies concern about climate change

Broad coalitions = more political clout

Broad coalitions can access more government funds

More political clout + more funds = implementation

Slide Courtesy of David vanLuven, TNC, Eastern NY Chapter

Bene f i t s  o f  Rising Waters Project

103

Community Engagement



Gamesa Energy photo

Emerging Federal 
Adaptation Policy

(based on HR 2454: ACES bill)
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ACES:  Key Elements of Natural Resource 
Adaptation Spending

Establish Interagency Panel                   (Year 1)

Develop Strategy based on Vulnerability 
Assessments                                        (Year 1)

Agency Plans Approved by President      (Year 2)

State Plans Approved by Agencies          (Year 2)

Use of deposits into Adaptation Fund:  a 
separate account, mandatory funding for 
adaptation purposes only
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4.
Managing 
Carbon

107



A Louisiana Example:  Tensas River Basin

 

Figure 15.  Tensas River National Wildlife Refuge showing TPL land parcels involved in refuge 

expansion and planted section of Tensas Afforestation Project.  (Image courtesy of 

http://maps.google.com/) 

 

Critical Habitat for Threatened/Endangered Species  

As mentioned above, the Tensas River Afforestation project will not only help create 

more critical habitat for threatened and endangered wildlife species that call the bottomland 

hardwood forest home, but also extend the total area by greatly improving the north-south 

 
69 

Source:  Carbonfund.org

J. J. Audubon
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     Figure 11. 2008 planting carried out by Delta Wildlife Consulting. 

 

Project Monitoring 

Tree growth and survivorship will be monitored by ESI for the first ten years.  On-site 

measurements of carbon stocks will occur within 12 months after the 5
th

 and 10
th

 growing 

seasons to determine the carbon stock changes over those respective periods for the initial 1,100 

acres.  Carbon stock measurements for the additional 770 acres will take place after the 10
th

 

growing season.  Subsequently, Carbonfund.org will renew with ESI or another contractor to 

undertake such periodic measurements for the remaining life of the project. 

 

Biodiversity and Community Monitoring  

In addition to the monitoring of tree growth and carbon stock changes, the USFWS will 

also monitor biodiversity and community variables.  Carbonfund.org will compare these 

community and biodiversity variables (please see sections B1 and CM3 below for further 

elaboration on variables) every five years in conjunction with ESI’s work and the periodic 

verification work to determine if the project should be adjusted to better assist the local 

community and wildlife.  In addition, Carbonfund.org will also be monitoring U.S. Census 

Bureau data.  
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A Louisiana Example:  Tensas River Basin

Source:  Carbonfund.org 109



A Louisiana Example:  Tensas River Basin

Quantity

Acres conveyed to USFWS 8,225

Acres reforested 6,022

Trees Planted 1,818,644

Donated planting costs* $1,645,000

Land acquisition support* $3,066,360

Tons of CO2 sequestered 2,709,900

Source:  TPL, June, 2008

* Funders include L&WCF,  Volkswagen, Entergy
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A Louisiana Example:  Tensas River Basin

Cost per 
Acre ($)

Planting Costs 250

USFWS Management Fee 50

TPL Land Costs 500

Total 800

Source:  TPL, June, 2008 111
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Categor ies E x a m p l e s

Adaptation

Engaging others

Managing carbon
(mitigation)

1. Strategic land protection
2. Land stewardship/management

3. Community engagement
4. Outreach + education
5. Advocacy + policy

6. Reduce organizational carbon 
footprint

7. Reforestation & Afforestation
8. Carbon trading



Categor ies W h a t  t o  d o ?

Adaptation

Engaging others

Managing carbon
(mitigation)

1. Understand the vulnerabilities and 
opportunities in your region, and 
develop a plan to respond.

2. Educate your US Senators; monitor 
state and local policies.

3. Engage with your community around 
the vulnerabilities and opportunities 
identified above.

4. Calculate your organizational carbon 
footprint; develop a plan to reduce it.

5. Plant trees, lots of trees
6. Monitor the carbon trading scene.
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